Introduction: Moritomo et al suggested that the location of the fracture site in the scaphoid may influence the stability of scaphoid non-unions. They observed that if the fracture line was distal to the apex of the scaphoid dorsal ridge the fracture was unstable, whereas a fracture proximal to the apex was associated with a more stable fracture. This may be explained by the insertion location of the dorsal scapholunate interosseous ligament (SLIL) on the apex since it would tend to minimize motion at the fracture site when the fracture line is proximal to it. The hypothesis of this study is that a scaphoid fracture distal to the scaphoid apex will have greater interfragmentary motion.
Methods:
Eleven fresh frozen cadaver wrists were tested in a wrist joint simulator. Each wrist was moved through repetitive flexion-extension, radioulnar deviation and dart throw motions under computer control by applying physiological forces to five wrist flexors and extensors. During each wrist motion, electromagnetic sensors measured the motion of the third metacarpal, lunate, distal and proximal scaphoid. The sensors in the lunate and scaphoid were mounted on Plexiglas platforms attached to composite rods cemented into each bone Data was acquired while the scaphoid was intact and after a simulated scaphoid fracture was created. In six forearms, the fracture site was distal to the scaphoid apex (Distal) and therefore distal to the insertion site of the dorsal SLIL. In five forearms, the fracture site was proximal to the apex (Proximal) and therefore proximal to the insertion site of the dorsal SLIL. For the sensors in the scaphoid, one was inserted proximal and one inserted distal to the fracture site, to measure the motion of the distal scaphoid fragment relative to the proximal. A paired t test, including Leven's test for equality of variance, was used to compare changes in fragment motion.
Results: When the scaphoid was sectioned distal to the SLIL attachment (apex), the distal fragment became statistically more unstable relative to the proximal fragment (table 1, figure 1): it flexed, ulnarly deviated and pronated. These changes in interfragmentary motion were far less when the scaphoid was sectioned proximally (figure 2). The greatest motion between the scaphoid fragments was noted during a flexion-extension axis of movement. These changes from intact position were typically greatest in maximum flexion (figure 3) and to a lesser degree at maximum wrist extension. 2.0 (2.0) * * During all 3 wrist motions, the flexion-extension interfragmentary motion and the supination-pronation interfragmentary motion between the distal and proximal fragments were statistically greater (p<.034 or less) with a distal fracture, compared to a proximal fracture. The radioulnar deviation interfragmentary motion was not statistically different (p > 0.79 or greater) between the 2 fracture sites. Discussion: Scaphoid fractures distal to the scaphoid apex will have greater interfragmentary motion. The reduced interfragmentary motion noted with a fracture location proximal to the apex could be explained by the stabilizing role of the intact dorsal SLIL attachment on the distal fragment. The mobility of the fragments at the fracture site is possibly a more important contributory factor of non-union in scaphoid waist fractures than for proximal scaphoid fractures.
